Abstract. The Taylor series expansion coefficients of the Jacobian elliptic function sn(x, k) and its power sn2(x, k) are studied. Recurrence formulae are given, and tables of the coefficients constructed. Using Lagrange's inversion formula, these coefficients can be expressed in terms of Legendre polynomials.
Introduction. Not much is known about the Taylor series expansion coefficients of the Jacobian elliptic functions sn(x, k), cn(x, k), and dn(x, k). In handbooks only the first four or five terms are given. (See for instance Abramowitz and Stegun [1, p. 575 ], Hancock's book on elliptic functions [4, p. 252 
and p. 486], or
Gradshteyn and Ryshik [5] .) Recently, however, Alois Schett gave a "combinatorial" expression of the coefficients of the Taylor series expansion of sn(x, k) and evaluated explicitly the first eight, nontrivial, terms; see [6, p. 146] . His results were extended by Dominique Dumont [3] , who gave a new combinatorial interpretation of the coefficients of sn(x, k). It is often said that no recurrence formulae exist for these coefficients ( [1, p. 575] or [6, p. 143] ). What is meant by that is probably that no simple recurrence formulae exist. Using differential and other equations, one can deduce a number of useful recurrence relations and, with the help of the Bürmann-Lagrange theorem, even a definite (although hard to handle) expression of the coefficients in question. (1.4) (2« + 2)C2n+2{k) -(1 + k2){2n + l)C2tt(k) + 2nk2C2n__2(k) = 0, with starting values C0{k) = 1, C2(k) = |(1 + k2). (See Table I.) Using Bürmann-Lagrange's inversion formula [1, art. 3.6 .6], we may formulate the following theorem: To further exploit this theorem, we must know how to compute the «th derivative of a compound function. A useful formula is given in Gradshteyn and Ryshik [5] . We thus get 
Derivation by Means of the
(See Whittaker and Watson [7, p. 516] .) We note the special cases n = 1 and n = 2 (Bowman [2, p. 11]): 
The coefficients a2(2, k), a4(2, k), . . . , aX6(2, k) are given in Table II . Writing sn3(x, k) = sn(x, k) • sn2(x, k) and using (2.2) we get, observing that a2n(l, k) = 0, Theorem 5. The Taylor series coefficients o2n+x{l,k) of the Jacobian elliptic function sn(;c, k) satisfy the recurrence formula°2
The coefficients a,(l, k), a3(l, k), . . ., a17(l, k) are given in An advantage of this method is that it can also be used to obtain the Taylor Similar schemes can be worked out for the Taylor series coefficients of cn2(x, A) and cn(x, A), using the formula -^-cn"(x, k) = n(n -1)(1 -A:2)cn"-2(x, A:) + «2(2A:2 -l)cn"(x, A:) (2.10) dx2
-n(n + l)k2cn"+2(x, A).
3. Some Other Relations and Check Formulae. A lot of formulae relating the coefficients a2n(2, A:) and a2n+ ,(1, A) to themselves or each other may be deduced.
We start with Jacobi's imaginary transformation (Bowman [2, p. 37]), i.e.
Squaring the identity (3.1), we obtain, after a little algebra, (3.2) a2"(2, k>) + (-\)"a2n(2, k) = 2 (£)(-l)'<*(2. *)°2,-*,(2, k').
The most obvious formula relating a2n(2, A) to a2n+,(l, Ac) is we easily get (3.5), i.e.
-<l + *)«2.*l(l.*)-
The duplication formula (Bowman [2, p. 14]) may also be used. From the identity (3.6)
we get, using (2.3),
In terms of the coefficients studied, (3.7) yields (3. A similar formula (i.e. of the same degree of complexity) may be deduced combining (2.2) and (1.6) with a = 3. Tables.  Table I The polynomials C2n(k) = ftV^ft + 1/ft)) 
